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Jordan: geography and climate

	Jordan is a relatively small country situated at the junction of the Levantine and Arabian areas of the Middle East. The country is bordered on the north by Syria, to the east by Iraq, and by Saudi Arabia on the east and south. To the west is Israel and the occupied West Bank, while Jordan’s only outlet to the sea, the Gulf of Aqaba, is to the south. Jordan occupies an area of approximately 96,188 square kilometers including the Dead Sea, making it similar in size to Austria or Portugal. However, Jordan’s diverse terrain and landscape belie its actual size, demonstrating a variety usually found only in large countries.
Western Jordan has essentially a Mediterranean climate with a hot, dry summer, a cool, wet winter and two short transitional seasons. However, about 75% of the country can be described as having a desert climate with less than 200 mm. of rain annually. Jordan can be divided into three main geographic and climatic areas: 

 The Jordan Valley.

 The Mountain Heights Plateau.  

 The eastern desert, or Badia region.
The Jordan Valley: which extends down the entire western flank of Jordan, is the country’s most distinctive natural feature. The Jordan Valley forms part of the Great Rift Valley of Africa, which extends down from southern Turkey through Lebanon and Syria to the salty depression of the Dead Sea, where it continues south through Aqaba and the Red Sea to eastern Africa. This fissure was created 20 million years ago by shifting tectonic plates.

The Mountain Heights Plateau: The highlands of Jordan separate the Jordan Valley and its margins from the plains of the eastern desert. This region extends the entire length of the western part of the country, and hosts most of Jordan’s main population centers, including Amman, Zarqa, Irbid and Karak. These areas receive Jordan’s highest rainfall, and are the most richly vegetated in the country.

The Eastern Desert or Badia Region: Comprising around 75% of Jordan, this area of desert and desert steppe is part of what is known as the North Arab Desert. It stretches into Syria, Iraq and Saudi Arabia, with elevations varying between 600 and 900 meters above sea level. Climate in the Badia varies widely between day and night, and between summer and winter. Daytime summer temperatures can exceed 40°C, while winter nights can be very cold, dry and windy. Rainfall is minimal throughout the year, averaging less than 50 millimeters annually. Although their harsh desert climate, similar vegetation types and sparse concentrations of population unite all the regions of the Badia (or desert), they vary considerably according to their underlying geology.




Jordan: bioclimatic zones

There are 4 bioclimatic subdivisions in Jordan:

1- The Mediterranean region: this region includes almost all the mountain ranges which extend from the north in Irbid down to the south in Ras En-Naqab with a mean annual rainfall usually over 300mm. The soil is of the types Terra Rossa and Rendzina that are the richest in the country and support the best vegetation especially the forest climax of Pinus halepensis, Quercus calliprinus, Q.ithaburensis and many others.

2- The Irano-turanian region: it surrounds the entire mediterranean region except the north, and forms a narrow strip in some places which may interrupt the mediterranean region in some of the depressions such as Wadi Mujeb and Wadi Al-Hasa. The mean amount of rainfall in this region is usually above 150mm. The soil is mostly poor, eroded and mostly of the calcareous or loess types, the vegetation is mainly of small shrubs and bushes like those of Retama reatum, Ziziphus lotus, Artimisia herba-alba and others.

3- The Saharo-Arabian region: it comprises the majority of Jordan and borders The Irano-turanian on the east. The mean annual rainfall is almost over 50mm. The soil again is very poor and mostly of the hammada type with some sandy hammadas, saline soils or mud flats, the vegetation is very poor and sometimes nonexistent, especially in the mud flats. Most of the plant cover is restricted to the watersheds in the wadies where enough soil moisture is available to hold some vegetation. The most common species are Artimisia herba-alba, Achillea fragrantissima, Phlomus astragalus, Stipa and Trigonella.

4- The Sudanian region: this region comprises the Rift valley south of Dier Alla including the area of the Dead Sea, Wadi Araba, Aqaba and the granite mountains on the south including part of Wadi Rum. The mean annual rainfall is usually less than 50mm. The soil is mostly sandy or sandy hammada. Some granite fragments and saline soil. The vegetation here is related to tropical varieties like those of acacia species, Balanites egytiaca, Calotropis procera, Panicum turgidum and others             
PRIVATE
Flora and fauna of Jordan3 
Throughout history, the land of Jordan has been renowned for its 
luxurious vegetation and wildlife. Ancient mosaics and stone engravings in Jawa and Wadi Qatif show pictures of oryx, Capra ibex and oxen. the area was described by more recent historians and travelers as green and rich in wildlife. During the 20th century, however, the health of Jordan’s natural habitat has declined significantly. Problems such as desertification, drought and overhunting have damaged the natural landscape and will take many years to rectify.

· The 
Flora of Jordan:

 Spring is the high season for Jordanian flora, and from February to May many regions are carpeted with a dazzling array of flowering plants. More than 2000 species of plants grow in Jordan, and the variety of the country’s topography and climate is reflected in the diversity of its flora. Most of these species, however, depend heavily on the winter rains. When there is a warm, dry winter–as in 1984–many flowers either fail to appear or are considerably reduced.

Jordan boasts a wide variety of flowering wild flowers, but the most famous is the national flower (the black iris). Fields of this flower, which is not found in Europe, can be seen in masses near the town of Madaba.

The highlands of Jordan host forests of oak and pine, as well as pistachio and cinnabar trees. Olive, eucalyptus and cedar trees thrive throughout the highlands and the Jordan Valley. Jordan’s dry climate is especially conducive to shrub trees, which require less water. Species of shrubs can be found throughout all the geographical regions of Jordan.

Contrary to popular conceptions, deserts are often teaming with life. Many small shrub plants thrive in the Badia, where they are often grazed by the goats of local Bedouin tribes. Several species of acacia trees can be found in the deserts, as well as a variety of sturdy wild flowers and grasses that grow among the rocks in this demanding habitat.

· 
The Fauna of Jordan:

One can find about 70 species and subspecies of mammals, along with 73 reptile species, in Jordan. The dry climate has limited amphibian species to only four families. About 20 species of freshwater fish are found in Jordan’s rivers and streams, while around 1000 species of fish are known to exist in the rich waters of the Gulf of Aqaba.

The harsh conditions of the desert wilderness, which covers most of the country, allow only an assortment of nature’s hardiest and most adaptable creatures to survive. As with most desert habitats, the majority of faunal life consists of insects, lizards, and small mammals. However, a number of larger mammals can be found in the desert region, including the Asiatic jackal, desert fox, striped hyena, wolf, camel, rabbit and sand rat. The white oryx, which was hunted almost to extinction, lives on the open plains, while the mountain ibex is at home among rocky, mountainous crags. Both of these two species are relatively rare.

Tafila: Dhana

Tafila, which is located to the south Amman, is a part of the mediterranean region of Jordan. This site is characterized by calcareous soil type and rich vegetation, it encompasses two types of forests: Juniper forests. Which are dominated by Juniperus phoenica usually occupies high altitudes 1000m over sandy rock. Juniperus is associated with Pistacia atlantica or Daphne linearifolia. Another associate is Cupressus semipevirens at few localities of Tafila. The second type of forests is evergreen Oak Forest, this type is restricted to certain localities of Tafila including Dhana, where the main element of this forest is Quercus calliprinus. This type occurs only at altitudes usually more than 700m on brown or red Terra Rosa of sandy loam nature and slightly alkaline, associating species are mainly Arbutus andrachne, Pistacia palaestina and others.

Dhana: the small village of Dhana is well known for it’s reserve which is located in Dhana heights. Where a diverse group of animals and plants live.    

 As stated earlier, Dhana is considered an evergreen Oak Forest. In which the leading species is Quercus calliprinus, which grows on Terra Rosa soil type. Associating species maybe Daphne linearifolia or Colutea isteria. Herbaceous species may be found including Tragapogon colinus, Geranium tuberosum, Aegilops spp., and others while ground vegetation is deteriorating.          
Objectives

On Saturday. 17th - May – 2003, we, the ecology class of the spring semester, set out on a scientific field trip to the area of Tafila. Accompanied by Assistant Prof. Sa’id Damhouereyh, Prof. Dawood Al-Esswi, Mr. Abass, Mr. Ala’a and Miss Ameenah.

Our stop was at an area called Dhana which do Mediterranean climatic features characterize. On our way there we had a few stops to check out some rare plant species, which we will discuss in the qualitative vegetation analysis  

MATERIALS AND METHODS

· Soil analysis:

Form each area in the field trip we took three samples of soil on which we performed analysis including:

1- Physical analysis:

This is to determine physical properties of soil sample in terms of:

a- Gaseous Volume: which refers to the volume of pore per space unit. This is dependent on the depth and origin of the sample. This property was determined by measuring the volume of water needed to saturate a 10 cm column of soil in a cylinder of a radius of 1.1cm ( volume of soil = (3.14)(1.2)2(10)= 45ml.
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Capillarity: this is the tendency of the water to move through soil by capillary means. This was measured by observing the rise of water in a 5cm-soil column. And recording the time needed for water to reach soil surface. Then calculate it in terms of distance (cm) per time (min).

c- Permeability: the time needed for a known amount of water to move down a specified unite area of soil. Permeability gives an indication for the quality of soil used, the higher the permeability, the better the irrigation to give sufficient amounts of water to root systems of plants.          

In laboratory procedure permeability was determined by measuring the time needed by a 50ml sample of water to move down a 5cm column of soil. And it was calculated by the following law:

                        Permeability = volume of water (ml) 

                                                  (Area of soil) (Time).

           Where the area of soil = (1.2)2(3.14) = 4.5cm2.

And the result is expressed in cm/min.

2- Chemical analysis:

   This is used only to determine the organic carbon content (%C) of soil. This method involves the titration of a mixture of 1gm of grounded soil, 10ml of K2Cr2O7 (dichromate) and 20 ml of concentrated H2SO4 (acid treatment is used to remove carbonates) against Ferrous Sulfate and diphynelamine as an indicator. After titration we calculate the carbon content using the following formula:

                       %C = (0.003) (100) (V1-V2)

                                              W

Where: V1= Volume of dichromate = 10ml.

             V2= Volume of ferrous sulfate used for titration.

             W= Weight of soil sample = 0.2gm.

· Vegetation analysis :

In this study we observe qualitative as well as quantitative characteristics of vegetative communities of the two areas we visited on the field trip. Where we use special methods of ecological studies. To obtain data regarding the preceding characteristics.   

Qualitative analysis:

This includes observing and determining the type of stratification the two areas, of the field trip, exhibit.

Quantitative analysis:

This is done through random sampling following two methods:

1- The Quadrate: it’s a square area of varying size marked off for the purpose of detailed study of plant life within this quadrate. Hence study of numerous quadrates allow the study of vegetation in a certain region.

In its simplest form, the quadrate is used in counting individuals of each species to determine exact difference in the composition and structure of vegetation. By it’s use seasonal and annual changes in vegetation maybe followed and recorded in detail. 

Despite the fact that a quadrate includes a small area of vegetation, it reveals the exact structure of this small part. It’s impossible, and in fact unnecessary to study the whole area with the same thoroughness.

Quadrates must be used with discrimination, and it should rarely be located at random, except in pure stands of a single species or where large number of quadrates are employed.

2- The Transect: this method allows sampling to be made by studying a line (or lines) across a defined area and recording the species that occur along this line.  (In this case in our field trip it’s just a line laid across an area of vegetation “i.e. line transect”). The transect method is usually employed upon studying the pattern of changes between different communities and is therefore laid across an ecotone (e.g. an artificial borderline between two different communities). A transect can be done at fixed horizontal or vertical distances, at certain morphological features (top of every dune), or at fixed intervals of a certain variable (flow rate). Transects can be continuous, where every possible position along the transect is examined, or interrupted, where samples are taken at intervals with gaps in between. 

After deciding upon the method of survey the following measurements are analyzed:

a- Maximum Height: measured from the base of plant and up towards it’s highest point.

b- Cover: this is an expression of the area covered or occupied by different species and usually given as percentage.

c- Frequency: this term refers to the degree of dispersion of individual species and is usually expressed in terms of percentage occurrence ( it’s calculated using the formula:                    F = number of quadrates in which a species occur X 100 = x(%)

                        Total number of quadrates sampled.

d- Abundance: this studies the number of individuals of different species in the community per unit area. Following the proceeding law:  

              A= total No. of individuals of a species  = individual/m2

                 Total No. of quadrates in which

                        the species occurred.

e- Density: this is an expression of the numerical strength of a species where the total number of individuals of each species is divided by the total number of quadrates studied resulting in the following formula
              D= Total No. of individuals of each species (in all quadrates)  

                                   Total number of quadrates studied.   
= individual/m2.             

Results & Discussion

In this section, results of the analysis done in the samples taken from the two areas are stated and discussed in a later conclusion. 

Regarding physical analysis on soil (tables 1) we can observe a high gaseous volume, capillarity and permeability (fig 1). In the discussion we will show if these results match the expected ones (in reference to a map “fig 2” obtained from the Royal Jordanian Geographic center web site), if not we will try to explain why?

As for chemical analysis of the soil samples (table 2) the results show a very high Carbon content relative to the very small amount of soil taken for that test  . In the conclusion we will show how this correlates to the soil type present in that area.

In vegetation analysis we will discuss the results from a quantitative as well as a qualitative point of view. 

In the qualitative analysis we will determine the stratification type, observed in fig (4,5,6), of the area, comparing them to data obtained from a second map (fig 3) also obtained from the Royal Jordanian Geographic center web site. 

As for quantitative essay (tables 3,4) we will observe the leading species in terms of the highest frequency, abundance and density. And we will   also focus on tree count for the area.

Soil analysis:

1- Physical analysis:

Table 1: Dhana area

	Sample No.(
	Sample 1
	Sample 2
	Sample3
	Average

	test
	
	
	
	

	Gaseous Vol. (GV)

%
	62.2
	55.6
	44.4
	54.1

	Capillarity (C) cm/min
	0.22
	0.46
	0.4
	0.36

	Permeability (P)

cm/min
	0.74
	0.53
	0.19
	0.49


2-Chemical Analysis:

table 3: Dhana area 

	Sample No.
	Result %

	1
	6

	2
	6

	3
	6

	Average
	6
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Fig 1: Soil analysis
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Fig 2: a map showing soil distribution
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Vegetation analysis:
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     Fig 3: a map showing natural vegetation in   Jordan

In our way to Tafila we had a few stops. The first one in the Dead Sea where we examined some rare plant species (Ziziphus spina-christi,  Acacia spp.) growing near the shore . This species can survive harsh conditions like high salinity, high temperature, and low rainfall, maximum being 50ml/year. 

Another stop was at an area near Tafila, characterized by having clay soil type, where species like Zygophyllum dumosum, which has an anti hypertension effect, is fount growing in groups.

The following photos were taken from the site of study in both areas Alouk and Sakib with the third one representing a quadrate in Sakib:
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Fig 4: a view of the site in Dhana

                              

Fig 5: a view of the study site in Dhana

Quantitative analysis:

In this section we analyzed vegetation of the two areas using the preceding methods mentioned in materials and methods section. 

For used line transact method for tree count only. While another group used the quadrate method and we obtained the information from them.

The following results were obtained after analysis:

1- Tree count  (table 3).

2- Quadrates (table 4).        

 Discussion and conclusions:

From this Data we can see that the dominant species of trees in Dhana is Quercus Coccifera with some scattered trees of Juniperus phoenica, the maximum height being 4.5 and average diameter of 4.05 m for Quercus, This correlates to the type of soil present in that area which is of type Terra Rosa. This soil is an alkaline media where species as such grow the best.

As for  the most abundant species, other than trees,  is Poa bulbosa (fig 8) with abundance of 115.5 individual/quadrate. The species with the higher density is Poa bulbosa (fig 8) with a density of 46.2individual/quadrate while the species of the highest frequency is Bromus spp.(fig 9) with a frequency of 60%.

Fig 8: Poa bulbosa





fig 9: Bromus spp.
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Discussion and conclusion:





The preceding results show that Sakib area exhibit higher gaseous volume, capillarity, permeability and carbon content than that of Alouk. All these results lead us to the fact that Sakib soil is composed of larger particles than that of Alouk soil. This is due to the higher carbon content (the soil being mainly of Terra Rosa in both areas “fig 5”) which result in the aggregation of soil into large particles giving rise to a higher Gaseous volume, capillarity and permeability. 


This deduction will lead us to conclude that Sakib supports better vegetation than Alouk, this will be discussed in the following sections             





Qualitative analysis:





As stated earlier Dhana is accounted for an evergreen Oak Forest (fig 6) with Quercus coccifera being the dominating species that occurs at altitudes more the 700 m on red or brown Terra Rosa. Shrubs and bushes may also be found represented by Cistus vilosus, Sarcopoterium spinosum, Ononis natrix and others. Ground vegetation in that region is deteriorating mainly due to overgrazing especially in open places and wood collections, but it is still highly diversified in dense areas that seem in accessible to such human acts. In this area herbaceous vegetation is present where species like Poa bulbosa, Trifolium species, Urginea maritima and others are found. 
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